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量分别为 26.85% DW，34.79% DW，34.32% DW，33.04% DW 及 42.99% DW。
营养盐限制会改变脂肪酸的组成，表现为多不饱和脂肪酸（PUFA）含量下降，
饱和脂肪酸（SFA）及单不饱和脂肪酸（MUFA）含量上升。对于威氏海链
藻，P 限制下油脂产率最高，为 15.10 mg/L/d。 
2）牟氏角毛藻 N 限制及综合营养盐限制组的油脂含量较高，分别为干重的 35.03% 
DW 和 33.54% DW。P、Si 限制组及对照组的油脂含量均较低，分别为 26.74% 




产率最高，达 29.07 mg/L/d。 
3）利用 10% CO2 通气，规模化培养牟氏角毛藻既能获得较高生物量，又能积累
较高的油脂。半连续培养方式比单批培养方式能获得更大的生物量产率及油
脂产率。半连续培养条件下，通 10% CO2 组的油脂含量为 31% DW，油脂产

















单批培养条件下，油脂含量和油脂产率均较低。所以在 10% CO2 通气下，采
用半连续培养方式，牟式角毛藻可获得最高油脂产率。 
4）综上所述，牟氏角毛藻为具有较大开发潜力的能源硅藻。特别是在氮限制或
高 CO2 浓度培养下，可获得较高的油脂产率。 
 


















Microalgae have got more and more attention as one of the best potential 
feedstocks for biodiesel production due to their various growth characteristics and 
high lipid accumulation. Marine diatoms, which are the most important eukaryotic 
phytoplankton for carbon sequestration today, contribute more than 40% of the global 
oceanic organic carbon production per year. And their roles in global cycling can be 
comparable to all terrestrial rain forests combined. Diatoms are species-variety and 
widely distributed. They also have high lipid contents and easy to be cultured.  
Therefore, marine diatoms may be considered particularly attractive feedstocks for 
biofuel production. 
In this study, biomass, lipid accumulation, and lipid productivity of the marine 
diatoms Thalassiosira weissflogii and Chaetoceros muelleris under various nutrients 
limitation were investigated. The potential for biodiesel production were also 
evaluated for C. muelleri with 10% CO2 aeration at polit-scale culture condition. The 
main results as showed as following: 
1) N and P-limitation can induce the neutral lipid accumulation in T. weissflogii 
effectively while Si-limitation contributed to non-neutral lipid accumulation. 
The lipid contents of T. weissflogii under replete, N-, P-, Si- and 
synergistic-limited were 26.85% DW, 34.79% DW, 34.32% DW, 33.04% DW,  
and 42.99% DW, respectively. The decrease of percentage of PUFA 
accompanied with the increase of percentage of SFA and MUFA were found 
in nutrients-limted treatments. Highest lipid productivity of 15.10 mg/L/d was 
obtained under P-limitation. 
2) More total lipid contents were accummulated under N- and 
synergistic--limitation in C. muelleri  which were 35.03% DW and 33.54% 
DW. However, more neutral lipid accumulation were detected under N-, P-, 
and Si-limitation conditions. The same change tendency of fatty acid 
















productivity of 29.07 mg/L/d could be obtained under N-limitation in C. 
muelleri. 
3) C. muelleri cultivated with 10% CO2 aeration could obtain more biomass and 
more lipids accumulation compared with air aeration. Biomass and lipid 
content of C. muelleri can be affected by culture mode. Lipid content and lipid 
productivity of C. muelleri cultivated with 10% CO2 were 31% DW and 33.70 
mg/L/d using semicontinuous culture way,  while there were 40% DW and 
21.41 mg/L/d using batch culture way.  
4) In conclusion, C. muelleri cultured under N-limited condition or with 10% 
CO2 aeration could be effective way for biofuel production. 
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